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WKH ULJKW IDFWRUV LW LV GHILQLWHO\ IHDVLEOH WR UHGXFH WKH DQQR\DQFH 7KH %HOJLDQ 5RDG 5HVHDUFK &HQWUH
%55&DFWLYHO\SDUWLFLSDWHVLQVWXGLHVDERXWWKLVWRSLFDOVXEMHFW7KLVKDVOHGWRDWKRURXJKNQRZOHGJHRI
WKHNH\LVVXHVDQGWKHSRVVLELOLWLHVWRDGGUHVVWKHSUREOHPV
7KH FXUUHQW SDSHU DERXW DEDWLQJ DQQR\DQFH FDXVHG E\ LQIUDVWUXFWXUH ZRUNV DLPV WR SXW IRUZDUG D
WKRURXJK YLVLRQ DERXW VPDUWHU KDQGOLQJ RI WKH DQQR\DQFH SUREOHPV GXULQJ LQIUDVWUXFWXUH ZRUNV 7KH
SDUWLFLSDWLRQLQVWXGLHVDWQDWLRQDODQGLQWHUQDWLRQDOOHYHOIRU\HDUVRQHQGDQGFRQVWUXFWLYHEUDLQVWRUPLQJ
DWVHYHUDORFFDVLRQVFRQWULEXWHWRWKHDQDO\VLVSUHVHQWHGLQWKLVSDSHU
2QH RI WKH PDLQ WDVNV RI %55& LV WR GLVVHPLQDWH DOO XVHIXO LQIRUPDWLRQ LQ WKH URDG FRQVWUXFWLRQ
EUDQFK7KLVWDVNLVDWWKHEDVLVRIWKHDWWHQWLRQJLYHQWRWKHLVVXHRIDQQR\DQFHRILQIUDVWUXFWXUHZRUNV$W
WKH EDVLV WKH LVVXH FRQFHUQV ZLGHO\ GLIIHULQJ DVSHFWV RI URDG FRQVWUXFWLRQ IURP SXUH FRQVWUXFWLRQ WR
VDIHW\ PRELOLW\ DQG HQYLURQPHQWDO DVSHFWV ,W LV D WUXH WUDQVYHUVDO LVVXH H[SHFWHG WR LQWHUHVW DQ\RQH
LQYROYHGLQURDGLQIUDVWUXFWXUHZRUNV
7KH IHDVLELOLW\ RI PHDVXUHV DQG WKH ULJKW FKRLFH RI FRQVWUXFWLRQ WHFKQLTXHV DQG WUDIILF PRGHOV DUH
GHFLVLYHIDFWRUVIRUVPDUWHUKDQGOLQJRIDQQR\DQFHSUREOHPVGXULQJURDGLQIUDVWUXFWXUHZRUNV%\WKHVLGH




WKRXJKWV DERXW WKH PHDQLQJ DQG VFRSH RI ³DQQR\DQFH´  7KHQ ZH ZLOO GLVFXVV VRPH WHFKQLTXHV






8QGHULQYHVWPHQW LQ URDG LQIUDVWUXFWXUH GXULQJ VHYHUDO \HDUV LQ %HOJLXP LV D URRW FDXVH RI VHYHUDO











FRQGLWLRQV RI UHFHQW ZLQWHU SHULRGV DFFHOHUDWHG WKH DZDUHQHVV RI WKH FDXVDO FRQQHFWLRQ EHWZHHQ




XUJH RI UHQRYDWLRQ KDV EHHQ UHFRJQL]HG E\ WKH DGPLQLVWUDWLRQV 7KH DFWXDO ZRUNV ZLOO DIIHFW WUDIILF
DOWKRXJKLQQRYDWLYHWHFKQLTXHVFDQUHGXFHWKHUDQJHRIWKHQXLVDQFH
















$QRWKHU DVSHFW RI LPSRUWDQFH LV WKH RQJRLQJ LQFUHDVH RI WUDIILF 7KH IDFWRU WLPH ZRUNV LQ RXU
GLVDGYDQWDJH7HPSRUDU\QHJDWLYHHIIHFWVRIURDGZRUNVDUHKLJKHUWRGD\WKDQWKH\ZHUH\HVWHUGD\DQG
ZLOO EH KLJKHU WRPRUURZ WKDQ WKLV GD\ +HUH DQG WKHUH ZH FDQ REVHUYH D GHFUHDVH RI WUDIILF D
UHGLVWULEXWLRQRIWUDIILFRYHUWKHURDGQHWZRUNRUDVKLIWWRZDUGVRWKHUPRGHVRIWUDQVSRUW%XWLQJHQHUDO




7KHUHIRUH WKH URDG XVHUV KDYH PXFK WR ZLQ E\ WKH SUHYHQWLRQ RI QXLVDQFH ,QQRYDWLYH WHFKQLTXHV
VKRXOGEHXVHGDWDODUJHVFDOHE\WKHURDGDXWKRULWLHV*RRGH[DPSOHVDUHWKHUHF\FOLQJRIPDWHULDOVDWWKH
FRQVWUXFWLRQVLWHRUSLHUFLQJZLWKRXWRSHQLQJXSWKHURDG
7KH ZD\ WR KDQGOH ZLWK WUDIILF GLYHUVLRQ LV DOVR RI JHQHUDO LQWHUHVW %HVLGHV OHJDO VWLSXODWLRQV WKH









GHYHORSPHQW LVD IXQGDPHQWDOFRQFHSWZKLFKSHQHWUDWHVDOOVHFWLRQVRISUHVHQWGD\VRFLHW\ ,WDLPVDWD
GLIIHUHQW VRFLHWDO RUJDQL]DWLRQE\ FDULQJ IRU WKHQHHGVRI SUHVHQW DQG IXWXUH JHQHUDWLRQV7R HIIHFW WKLV
WUDQVLWLRQ WR D PRUH VXVWDLQDEOH VRFLHW\ D VXVWDLQDEOH SROLF\ PXVW EH SXUVXHG ZKLFK VHHNV D EDODQFH
EHWZHHQ WKH WKUHH DVSHFWV RU SLOODUV RI VXVWDLQDEOH GHYHORSPHQW 7KHVH WKUHH SLOODUV WKH WKUHH 3¶V DUH
3HRSOHVRFLDODVSHFWV3ODQHWHQYLURQPHQWDODVSHFWVDQG3URVSHULW\HFRQRPLFDODVSHFWV6LQFH
WKHFRQFHSWRIVXVWDLQDEOHGHYHORSPHQWKDVEHHQLQFOXGHGLQWKH&RQVWLWXWLRQRI%HOJLXP7KLVIDFWDQG
WKH FRDOLWLRQ DJUHHPHQWV RQ D QDWLRQDO DQG D UHJLRQDO OHYHOPDNH LW FOHDU WKDW LQ%HOJLXP VXVWDLQDEOH
GHYHORSPHQWLVGHILQLWHO\IDUPRUHWKDQDWHPSRUDU\FRQFHSW
7KH ZLGHO\ DFFHSWHG GHILQLWLRQ DV VWDWHG LQ WKH GRFXPHQW ³2XU FRPPRQ IXWXUH´ WKH VRFDOOHG
%UXQGWODQG UHSRUW E\ WKH :RUOG &RPPLVVLRQ RQ (QYLURQPHQW DQG 'HYHORSPHQW %UXQGWODQG 81
:&(' VWDWH WKDW 6XVWDLQDEOHGHYHORSPHQW LV GHYHORSPHQW WKDWPHHWV WKHQHHGVRI WKHSUHVHQW
ZLWKRXWFRPSURPLVLQJWKHDELOLW\RIIXWXUHJHQHUDWLRQVWRPHHWWKHLURZQQHHGV´7KLVGHILQLWLRQLPSOLHV
WKH LPSRUWDQFH WR JDLQ D FOHDU LQVLJKW LQWR WKH HIIHFWLYHQHVV RIPHDVXUHV ,Q D FRQWH[W RI DQ LQFUHDVHG
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VHQVHRI UHVSRQVLELOLW\RQ WKHFRQVHTXHQFHVRIKXPDQDFWLRQV WKH IROORZLQJDVSHFWVKDYHDNH\UROH WR
SOD\FRPSOHPHQWDULW\RIPHDVXUHVPHDVXUDELOLW\DQGFRVWHIILFLHQF\
5RDG FRQVWUXFWLRQ ZRUNV JLYH ULVH WR WHPSRUDU\ QHJDWLYH HIIHFWV RQ HDFK RI WKH WKUHH SLOODUV
&RQJHVWLRQ UHVXOW LQHFRQRPLFDOFRVWV DGGLWLRQDOHPLVVLRQVDQGVKRUWHQLQJRI OHLVXUH WLPH2SSRVHG WR
WKHVHWHPSRUDU\HIIHFWVDUHWKHSRVLWLYHSHUPDQHQWHIIHFWVOLNHEHWWHUFLUFXODWLRQRIWUDIILFKLJKHUWUDIILF
VDIHW\DQGGLIIHUHQWHIIHFWVRQHQYLURQPHQWDODVSHFWV
8VLQJ VXVWDLQDEOH GHYHORSPHQW DV D OLQH RI DSSURDFK LV D JRRG IRXQGDWLRQ IRU WKH GHYHORSPHQW RI
DSSURDFKHV WKDW WDNHVDOO UHOHYDQWDVSHFWV LQWRFRQVLGHUDWLRQ ,W LVYHU\SURILWDEOH WRVRFLHW\ WRVWXG\ WKH
WHPSRUDU\HIIHFWVRQRQHKDQGDQG WKHSHUPDQHQWHIIHFWV RQ WKHRWKHUKDQG IRUQHZURDGFRQVWUXFWLRQ
ZRUNV DV ZHOO DV IRU URDG PDLQWHQDQFH $ WKRURXJK NQRZOHGJH RI YDULRXV HOHPHQWV LV D QHFHVVDU\
FRQGLWLRQ IRU D ZHOO EDODQFHG SURMHFW LQ WHUPV RI VXVWDLQDEOH GHYHORSPHQW OLIH F\FOH RI LQIUDVWUXFWXUH








1XLVDQFHVH[LVW LQDOOVKDSHVDQGVL]HVDFFRUGLQJ WR WKHILHOGRIVWXG\ ,Q WKH VSKHUHRIHFRORJ\ WKH
QXLVDQFHFDQEHYLVXDOQXLVDQFHRUQRLVHQXLVDQFH2QHFDQHDVLO\XQGHUVWDQGWKHPHDQLQJRIWKHVHNLQGV
RI QXLVDQFH  9LVXDO QXLVDQFH LV WKH GHVWUXFWLRQ RI WKH ODQGVFDSH D YLVXDO SROOXWLRQ RI WKH KRUL]RQ
SDQRUDPDRUWKHVFHQHU\1RLVHQXLVDQFHLVWKHFRQWLQXRXVRULQFLGHQWDOVRXQGSROOXWLRQ,QWKDWFDVHZH
FDQ VSHDNRI DQQR\DQFHGXH WR WKH VRXQG OHYHO RI D VRXQG VRXUFH  ,Q WKH ILHOGRI WUDQVSRUW VWXGLHV WKH
VHQVH RI QXLVDQFHV LV QRW FOHDU ULJKW IURP WKH EHJLQQLQJ LW EULQJV DERXW D FRQIXVLRQ RI WRQJXHV 7KH













,Q RUGHU WR DYRLG D %DEHOOLNH FRQIXVLRQ DW WKH EHJLQQLQJ RI HDFK SURMHFW SURFHVV WKHVH TXHVWLRQV
VKRXOGEHDQVZHUHG1RH[SODQDWLRQDWWKHVWDUWRIDSURMHFWLVDVNLQJIRUWURXEOHDWDODWHUVWDJH7KHULJKW





PHDVXUHV VKRXOG EH WDNHQ 7KH YDULHW\ RI SURMHFWV LV VXFK WKDW WKH DFWXDO FKRLFH RI PHDVXUHV LV TXLWH
FRPSOLFDWHG



















































$IWHU UHGXFLQJ WKHDFWXDODQQR\DQFH WKHJUHDWHUSDUWRI URDGSURMHFWVVWLOOKDV WRFRSHZLWKDFHUWDLQ
QXLVDQFH 7KHQ WKH SHUFHSWLRQ RI QXLVDQFHV FDQ EH LQIOXHQFHG E\ VHYHUDO PHDVXUHV ,QFUHDVLQJO\ WKH
SDUWLHVFRQFHUQHGLQ%HOJLDQURDGSURMHFWVDGRSWWKLVNLQGRIPHDVXUHV:HREVHUYHGDJUHDWDSSUHFLDWLRQ





















7KLV UDLVHV WKHTXHVWLRQ ³KRZ WRTXDQWLI\´"7KLVFDQEHGRQH LQ WHUPVRIFDSDFLW\SHU W\SHRI URDG LQ
WHUPVRISRWHQWLDOGHOD\VRULQWHUPVRIPD[LPXPEXGJHWVSHQWRQDEDWLQJDQQR\DQFH
4XLWH LQWHUHVWLQJ LV WKH DSSURDFK UHFHQWO\ SURSRVHG E\ WKH )OHPLVK UHJLRQ EDVHG RQ WKH 'XWFK
H[SHULHQFHV RI 5LMNVZDWHUVWDDW D FODVVLILFDWLRQ V\VWHP $GPLQLVWUDWLRQ RI 5RDGV DQG 7UDILF 






7KH QXPEHU RI SHRSOH XQGHUJRLQJ QXLVDQFH KDV ILYH FDWHJRULHV OHVV WKDQ  SHUVRQV OHVV WKDQ
SHUVRQVOHVVWKDQSHUVRQVOHVVWKDQSHUVRQVPRUHWKDQSHUVRQV
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2ULJLQDOO\WKH'XWFKFODVVLILFDWLRQV\VWHPZDVPHDQWWREHXVHGRQPRWRUZD\V(YDOXDWLRQLVQHHGHG
WR FRQFOXGH LI WKLV FODVVLILFDWLRQ V\VWHP FDQ EH XVHG RQ DOO OHYHOV RI URDGV 3DFNDJHV RI PHDVXUHV DUH




WKH W\SH RI QXLVDQFH RQ WKH URDG E\ WKH GXUDWLRQ7KH IRXU W\SHV RI FDWHJRU\ DUH ³QR QXLVDQFH´ ³OLWWOH
QXLVDQFH´ZRUNVDWWKHKDUGVKRXOGHURXWVLGHUXVKKRXUV³ODUJHQXLVDQFH´QDUURZHUWUDIILFODQHVDQG
³VHULRXVQXLVDQFH´RWKHU7KHGXUDWLRQ LVVHJPHQWHG LQ³RQHGD\RU OHVV´³PRUH WKDQRQHGD\XS WRD
ZHHN´PRUHWKDQRQHZHHNXSWRRQHPRQWK´DQG³PRUHWKDQRQHPRQWK´7KLVVHHPVWREHDQLQWHUHVWLQJ
DSSURDFK)XWXUHHYDOXDWLRQZLOOKDYHWRVKRZLWVUHOHYDQFHDQGHYHQWXDOO\LQGLFDWHLWVHYROXWLRQ
$QRWKHU YHU\ LQWHUHVWLQJ VXEMHFW LV WKH RSSRUWXQLW\ WR WUDQVIRUP WHPSRUDU\PHDVXUHV LQWR SHUPDQHQW
PHDVXUHV ,I D WHPSRUDU\PHDVXUHFKDQJHVSRVLWLYHO\ WUDIILFDQGFLUFXODWLRQKDELWVZK\QRWPDNH WKHP
SHUPDQHQW"$JRRGH[DPSOHRIWKLVSUDFWLFHLVWKHLQFUHDVHRISXEOLFWUDQVSRUWVHUYLFHV,IHQRXJKSHRSOH
XVHWKHVHVHUYLFHVWKHSRVVLELOLW\WRPDLQWDLQWKHH[WUDVHUYLFHVKRXOGEHVWXGLHG2QHVKRXOGKRZHYHUEH







$IWHUZDUGV FRQWUDFWRUV FDQ SURSRVH PHDVXUHV WR UHGXFH QXLVDQFHV PRUH DGHTXDWHO\ EHFDXVH WKHLU
SURSRVLWLRQVDUHEDVHGRQDEDVLFHVWLPDWLRQ










IRU0RELOLW\7KLV WHVW LV D IRUPRIHLJKWSDJHV WREH ILOOHG LQDWGLIIHUHQW VWDJHVRIDSURMHFW LQ
RUGHUWRKDYHDQRYHUYLHZDQGDZDUHQHVVDERXWWKHQXLVDQFHGXULQJWKHSURMHFWSURFHVV7KHLGHDEHKLQG





















D VXFFHVVIXO UHGXFWLRQ RI QXLVDQFH LQ SURMHFWV 7KLV FDQ HQVXUH WKH DWWHQWLRQ WKH SUREOHP RI QXLVDQFH
GHVHUYHV$YHU\LQWHUHVWLQJVHULHVRISULQFLSOHVKDYHEHHQGHYHORSHGGXULQJWKHDOUHDG\PHQWLRQHGVWXG\








PRUH HDVLO\ LQYHQWHG WKDQ LPSOHPHQWHG ,Q %HOJLDQ SUDFWLFH WKH LQYROYHPHQW RI GLIIHUHQW OHYHOV RI
DXWKRULWLHV GRHV QRW PDNH LW HDVLHU $QG FRQWUDFWRUV WHQG WR UHIHU WR FRQWUDFWV ZKLFK GR QRW \HW IXOO\
UHFNRQZLWKQXLVDQFHLQDOOLWVIDFHWV7KHUHIRUHWDVNVUHVSRQVLELOLWLHVDQGEXGJHWVVKRXOGEHGLVFXVVHGLQ
GHSWKDQGSXWRQSDSHUEHIRUHVWDUWLQJWRZRUN
7KHQH[WSULQFLSOH LV WR LQWHUSUHW WKH UHGXFWLRQRIQXLVDQFHDVD WDVNDSDUW ,Q WKH VSHFLILFDWLRQVRID
FRQVWUXFWLRQSURMHFWGLIIHUHQWLWHPVDERXWDEDWLQJDQQR\DQFHVKRXOGEHPHQWLRQHGVHSDUDWHO\%\GRLQJ
VR WKH TXHVWLRQ LV FOHDUO\ RQ WKH WDEOH &RQWUDFWRUV ZLOO EH HQFRXUDJHG WRPDNH VHSDUDWH FDOFXODWLRQV







URDG LQIUDVWUXFWXUH SURMHFW LQ DQ XUEDQ DUHDPLJKW UHVXOW LQ D ORW RI WUDIILF SUREOHPVZKHUHDV D ELJJHU
EXGJHWSURMHFWRQDPRWRUZD\FRXOGZHOOEHRIOHVVKDUPWRWKHWUDIILF
$FHUWDLQRUGHURIDWWHQWLRQWREHSDLGWRWKHGLIIHUHQWPRGHVRIWUDQVSRUWVKRXOGEHUHVSHFWHG6LQFHD
IHZ \HDUV WKH VRFDOOHG 6723SULQFLSOH KDV EHHQ DGRSWHG E\ WKH )OHPLVK 5HJLRQ IROORZHG E\ WKH





$QRWKHUSULQFLSOH LV WRH[HFXWHDFRVWEHQHILWDQDO\VLVRI WKHPHDVXUHV WDNHQ WRUHGXFH WKHQXLVDQFH
7KHVRFLDODVSHFWRIQXLVDQFHFRQWDLQVVHYHUDODVSHFWV ILQDQFLDODVSHFWVKHDOWKDQGVDIHW\RI WKHWUDIILF
DQG WKHZRUNHUVTXDOLW\RI OLIHRI WKHSRSXODWLRQ7KLVDQDO\VLVFDQKHOS WRVHW WKHEXGJHW OLPLW IRU WKH
HIIRUWWRDEDWHDQQR\DQFH
7KH SULQFLSOH DERXW FRPPXQLFDWLRQ VWDWHV WKDW SURMHFW RZQHUV KDYH WR DVVXUH FRPPXQLFDWLRQ DV DQ
RUJDQLFSDUWRIWKHZKROHSURMHFW7KLVPHDQVWKDWIURPWKHVWDUWRIDSURMHFWWKHDVSHFWRIFRPPXQLFDWLRQ
VKRXOGEHRXWOLQHGIRUHDFKSURMHFWSKDVH,QWKHGUDIWSKDVHFRPPXQLFDWLRQVKRXOGEHSHUVXDVLYHDERXW




DIWHU UHDOL]DWLRQ RI WKH SURMHFW VKRXOG GLVFXVV WKH SURFHVV LQFOXGLQJ WKH OHVVRQV WR OHDUQ IRU IXWXUH
SURMHFWV









LQIUDVWUXFWXUH SURMHFWV $Q DUJXPHQWDWLRQ IRU WKH UHOHYDQFH RI WKLV VXEMHFW KDV EHHQ GHYHORSHG 7KH
LPSRUWDQFHRIWKHVXEMHFWLVVWLOOJURZLQJ
,QSDUDOOHOZHGLVFXVVHGWKHFRPSOH[LW\7KHUHDUHDORWRIDVSHFWVWREHFRQVLGHUHG(DFKSURMHFWKDV
LWVSDUWLFXODULWLHVVRHDV\VROXWLRQVFRSLHGIURPRWKHUSURMHFWVGRQRWKDYHWKHPRVWHIIHFWLYHUHVXOWV
:HDUJXHGWKDWIRUDQ\SURMHFWVKRXOGEHFOHDUZKDWLVFRQVLGHUHGE\QXLVDQFHV,WLVLPSRUWDQWWRXVH
WKHVDPHGHILQLWLRQVDQGUHIHUHQFHVIURPWKHHDUO\VWDJHVRIDSURMHFWXQWLOHYDOXDWLRQ
)XUWKHUPRUHDSDUWLFXODUDWWHQWLRQVKRXOGEHSDLGWRWKHOHYHORIDPELWLRQRIDQLQIUDVWUXFWXUHSURMHFW
7KLVLVDQLPSRUWDQWDVSHFWIRUZKLFKOHVVRQVKDYHWREHOHDUQHGE\H[SHULHQFHV,WZRXOGEHYHU\JRRGLI
VSHFLILFHYDOXDWLRQVDERXWUHGXFWLRQRIQXLVDQFHVZRXOGEHPDGH
$WWKHHQGRIWKHSDSHUZHGHVFULEHGVRPHXQLIRUPSULQFLSOHVDVSXWIRUZDUGLQDVWXG\LQWKH)OHPLVK
UHJLRQ8VLQJWKHVHSULQFLSOHVLQDQ\LQIUDVWUXFWXUHSURMHFWZRXOGEHDYHU\DSSHDOLQJSURVSHFW
%LEOLRJUDSK\
$GPLQLVWUDWLRQRI5RDGVDQG7UDILF$:95HGXFWLRQRIDQQR\DQFHSURWRFRO)ODQGHUV
&1$&1$9%6HSWHPEHU$FWLRQLWHPVIRUVDIHURDGFRQVWUXFWLRQZRUNV%UXVVHOV3RVLWLRQSDSHU5RDG&RQVWUXFWLRQ
:RUNV
)OHPLVK$VVRFLDWLRQRI&LWLHVDQG0XQLFLSDOLWLHV±996*%RRNRILQVSLUDWLRQIRUWKHUHGXFWLRQRIDQQR\DQFH%UXVVHOV
)ODQGHUV,QVWLWXWHIRU0RELOLW\±9,0$XJXVW$3ROLF\UHFRPPHQGDWLRQV%5HGXFWLRQRIDQQR\DQFHVFKHPH
'LHSHQEHHN
)(+5/)RUPDWSURMHFW0D\*XLGHOLQHVIRU'HOLYHULQJ)XOO\2SWLPLVHG5RDG0DLQWHQDQFH%UXVVHOV
0LQLVWU\RI7UDQVSRUWDQG3XEOLF:RUNV±5LMNVZDWHUVWDDW2FWREHU3URFHGXUHIRUWKHUHGXFWLRQRIDQQR\DQFHSDUW$WKH
RXWOLQH7KH+DJXH
0LQLVWU\RI7UDQVSRUWDQG3XEOLF:RUNV±5LMNVZDWHUVWDDW$SULO3URFHGXUHIRUWKHUHGXFWLRQRIDQQR\DQFHDUW%WKH
H[HFXWLRQ7KH+DJXH
9DQ*HHOHQ+%55&$SULO5RDGLQIUDVWUFXWXUH:RUNVDQGWKHUHGXFWLRQRIDQQR\DQFH±DPLGWHUPUHYLHZIURPWKH
%55&%55&&RPPXQLFDWLRQV2&:0HGHGHOLQJHQ%UXVVHOV
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